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(54) IVIETHOD AND APPARATUS FOR DETECTING ANGULAR PHASE DIFFERENCE 



(57) Disclosed herein is a rotational phase differ- 
ence detecting system and method that is capable of 
very accurately detecting a rotational phase difference 
between a plurality of rotating bodies. There is also dis- 
closed a machine operating-state monitoring system 
and method employing the rotational phase difference 
detecting system. The detecting system has a first ro- 
tating body (13) with a first mark (12), a second rotating 
body (11) with a second mark (10). a mark sensor (4) 
for detecting the first mark, a first camera (2) for imaging 
the second mark when the mark sensor detects the first 
mark, and a display section (7) for displaying the second 
mark Imaged by the first camera. The rotational phase 
difference is detected from a position of an image of the 
second mark displayed on the display section and Is 
thus detected very accurately with a simple construction 
comprising the mark sensor, the first camera, and the 
display section. 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a method and 
systenn for detecting a rotational phase difference and 
a method and system for monitoring an operating state 
of a machine, and more particularly to a rotational phase 
difference detecting method and system and a machine 
operating-state monitoring method and system which 
are capable of very accurately detecting a rotational 
phase difference between a plurality of rotating bodies 
with simple construction. 

BACKGROUND AFHT 

[0002] Fig. 8 shows an outline diagram of a color off- 
set rotary printing machine (rotary press) for performing 
color printing on paper, film, or the like, in the color offset 
rotary printing machine, blue printing, red printing, yel- 
low printing, and black printing are perfonmed separately 
by a blue printing section 81 , a red printing section 71 , 
a yellow printing section 61 , and a black printing section 
51, and color printing is performed while respective 
colors are being superposed. 

[0003] That is, during the time that printing paper 93 
is moving upward in the direction indicated by an arrow 
94, blueprinting, red printing, yellow printing, and black 
printing are perfomned sequentially by color printing rolls 
(blanket cylinders) 83, 73, 63, and 53. 
[0004] Plate cylinder (plate cylinders) rolls 82, 72, 62, 
and 52 have blue, red, yellow, black printing plates on 
their cylindrical surfaces, respectively, and the plates 
are inked with blue, red, yellow, and black. While they 
are being rotated, the ptate cylinder rolls 82, 72, 62, and 
52 transfer the respective inks on the printing rolls 83, 
73, 63, and 53. The blue, red, yellow, and black Inks 
transferred on the printing rolls 83, 73, 63, and 53 are 
further transferred on printing paper 93, whereby color 
printing is performed. 

[0005] In this case, a roll drive motor 64 rotates the 
printing roll 63 and plate cylinder roll 62 of the yellow 
printing section 61 and the printing roll 53 and plate cyl- 
inder roll 52 of the black printing section 51 through a 
driving gear 65. A roll drive motor 84 rotates the printing 
roll 83 and plate cylinder roll 82 of the red printing section 
81 and the printing roll 73 and plate cylinder roll 72 of 
the red printing section 71 through a driving gear 85. 
Note that there are cases where each of the color print- 
ing sections is provided with a roll drive motor for inde- 
pendently driving the printing roll and plate cylinder roll 
of each color printing section. 

[0006] In such a color offset rotary printing machine, 
high-speed and high-fine printing has been developed 
in recent years. However, there are cases where printing 
trouble called "double,* or printing trouble called "out-ot- 
register," develops. In the printing trouble called "dou- 
ble," inks to be transferred to the same point on the print- 



ing paper 93 are shifted from each other, and in the print- 
ing trouble called "out-of-register," color shift occurs in 
each color. Therefore, preventing the printing trouble 
has been strongly demanded. 

5 [0007] It is conceivable that the printing trouble results 
from the rotational phase difference between the color 
printing rolls 83, 73. 63, and 53 that occurs because of 
torsion vibration in the drive shafts, cutting and mounting 
errors in the driving gears 65 and 85, etc. It Is therefore 

10 important to detect a rotational phase difference be- 
tween the printing rolls with a high degree of accuracy 
and drive the printing rolls so that the rotational phase 
difference is eliminated. 

[0008] A conventional method such as that shown in 
'5 Fig. 9 has been proposed as a rotational phase differ- 
ence detecting method for a printing roll system. This 
rotational phase difference detecting method is called a 
high-speed pulse clock method and utilizes the Internal 
clock pulse of a color offset rotary printing machine, 
20 thereby detecting a rotational phase difference between 
printing rolls. 

[0009] In Fig. 9, black-and-white patterns 90 of about 
1 mm in pitch, for example, are provided on the outer 
peripheries of the printing rolls 73, 83. The black-and- 

25 white pattern 90 of the printing roll 73 is detected by an 
optical sensor 91 and the black-and-white pattern 90 of 
the printing roll 83 is detected by an optical sensor 92. 
Each of the optical sensors 91, 92 detects the black- 
and-white pattern 90, for example, by emitting light to 

30 the black-and-white pattern 90 and measuring the light 
quantity of the reflected light. 

[0010] In this case, an output pulse signal A corre- 
sponding to the black-and-white pattem 90 of the print- 
ing roll 73 is obtained from the optical sensor 91, and 
35 an output pulse signal B corresponding to the black-and- 
white pattern 90 of the printing roll 83 is obtained from 
the optical sensor 92. 

[0011] For example, phase differences At1 , At2, and 
At3 between the output pulse signals A and B are de- 

40 tected by use of an internal clock pulse signal of 1 0 MHz. 
Each of the phase differences Atl , At2, and At3 corre- 
sponds to the rotational phase difference between the 
printing rolls 73 and 83. Note that the accuracy of de- 
tection in this method is determined according to the 

<5 pitch between the black and white sections of the pattern 
90 and the frequency of the internal clock pulse signal. 
[001 2] Since the accuracy of detection In the rotation- 
al phase difference detecting method shown in Fig. 9 is 
determined by the pitch between the black and while 

50 sections of the pattern 90 and the frequency of the in- 
ternal clock pulse signal, it is necessary to reduce the 
pitch between the black and white sections of the pattern 
90 and increase the frequency of the internal clock pulse 
signal, in order to raise the accuracy of detection. How- 

55 ever, if the black-and-white pattem 90 of a small pitch 
being rotated at high speed is detected with a high de- 
gree of accuracy, the optical sensors will need to have 
high resolution and the rotational phase difference de- 
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tecting system will become costly. 
[0013] The rotational phase difference detecting 
method shown in Fig. 9 also needs to calculate the ro- 
tational phase difference between the printing rolls 73 
and 83 in consideration of the rotational speed of the 
rolls, after a phase difference between the output pulse 
signals A and B is detected. Because of this, a processor 
with high-speed performance Is required for performing 
the calculation process at high speed and with a high 
degree of accuracy and makes the rotational phase dif- 
ference detecting system costly. 
[0014] As the rotational phase difference detecting 
method for a roll system, in addition to the aforemen- 
tioned method, there is amethod of measuring the rota- 
tional speeds of two rolls with a laser Doppler speedom- 
eter and then converting the difference between the ro- 
tational speeds to a rotational phase difference. This 
method, however, requires calculation of integration 
when converting rotational speed difference to rotation- 
al phase difference and cannot obtain accuracy neces- 
sary for practical use. 

[001 5] Accordingly, it Is an object of the present inven- 
tion to provide a rotational phase difference detecting 
system and a rotational phase difference detecting 
method which are capable of detecting a rotational 
phase difference between a plurality of rotating bodies 
with simple construction and a high degree of accuracy. 
[0016] Another object of the present invention is to 
provide an operating-state monitoring system and an 
operating-state monitoring method in which there is no 
need for a machine operator to monitor a machine at ail 
times, and which are capable of lessening operator's la- 
bor, by employing the rotational phase difference detect- 
ing system and method. 

DISCLOSURE OF THE INVENTION 

[001 7] To achieve the objects of the present invention 
mentioned above, there is provided a rotational phase 
difference detecting system for detecting a rotational 
phase difference between a plurality of rotating bodies, 
comprising a first rotating body with a first mark; a sec- 
ond rotating body with a second mark; a mark sensor 
for detecting the first mark; a first camera for imaging 
the second mark when the mark sensor detects the first 
mark; and a display section for displaying the second 
mark imaged by the first camera; wherein a rotational 
phase difference between the first and second rotating 
bodies is detected from a position of an image of the 
second mark displayed on the display section. 
[0018] According to the rotational phase difference 
detecting system of the present invention, a rotational 
phase difference between the first and second rotating 
bodies (a rotational phase difference between a plurality 
of rotating bodies ) can be detected by a simple con- 
struction, which comprises the mark sensor for detect- 
ing the first mark (reference mark), the first camera for 
Imaging the second mark (image processing mark), and 



the display section for displaying the image of the sec- 
ond mark. In addition, since the second mark is imaged 
every time the first rotating body makes one revolution, 
there is enough time to process an image and therefore 
5 a rotational phase difference between the first and sec- 
ond rotating bodies can be detected with a high degree 
of accuracy. 

[0019] The rotational phase difference detecting sys- 
tem of the present invention may further comprise an 
10 actuator for driving the first camera and the optical sys- 
tem so that an optical axis of the optical system is ap- 
proximately normal to a side surface of the second ro- 
tating body. 

[0020] According to the rotational phase difference 
IS detecting system of the present invention, the second 
mark (image processing mark) provided on the second 
rotating body can be imaged in a direction approximate- 
ly normal to the second rotating body. Therefore, the po- 
sition of the Image of the second mark on the display 
section can be detected with a high degree of accuracy, 
and a rotational phase difference between the first and 
second rotating bodies (a rotational phase difference 
between a plurality of rotating bodies) can be detected 
with a high degree of accuracy. 

[0021] The rotational phase difference detecting sys- 
tem of the present invention may further comprise an 
arm which has the first camera and the mark sensor 
mounted on one end thereof and a predetermined 
weight mounted on the other end. In.this case, the arm 
is mounted on a vibration removing table mounted on 
columns through an elastic body. 
[0022] According to the rotational phase difference 
detecting system of the present invention, the weight of 
the ami is balanced by a predetermined weight and 
mounted on the vibration-removing table, so vibration of 
the first camera and the mark sensor can be extremely 
reduced. Therefore, the second mark (image process- 
ing mark) can be imaged with stability and a rotational 
phase difference between the first and second rotating 
bodies (a rotational phase difference between a plurality 
of rotating bodies) can be detected with a high degree 
of accuracy. 

[0023] The rotational phase difference detecting sys- 
tem of the present invention may further comprise a sec- 
ond camera for Imaging a third mark provided on the 
first rotating body when the mark sensor detects the first 
mark. In this case, the display section displays an image 
of the third mark imaged by the second camera. 
[0024] According to the rotational phase difference 
detecting system of the present invention, the third mark 
(reference mark) of the first rotating body and the sec- 
ond mark of the second rotating body are displayed si- 
multaneously on the display section, so a rotational 
phase difference between the first and second rotating 
bodies can be easily grasped visually. 
[0025] In accordance with the present invention, there 
is provided a first machine operating-state monitoring 
system comprising the aforementioned rotational phase 
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difference detecting system. The first nnachine operat- 
ing-state nnonitoring system is used for monitoring an 
operating state of a machine by employing the rotational 
phase difference detecting system. 
[0026] In the first machine operating- state monitoring 
system of the present invention, the rotational phase dif- 
ference detecting system comprises a rotational phase 
difference calculating section for calculating a rotational 
phase difference between the first and second rotating 
bodies, and a rotational phase difference deciding sec- 
tion for deciding whether or not the rotational phase dif- 
ference computed by the rotational phase difference 
calculating section is a predetermined value or greater. 
Also, alarni means is provided for output an alami in re- 
sponse to a signal from the rotational phase difference 
deciding section. 

[0027] In addition, in the first machine operating-state 
monitoring system of the present invention, the rotation- 
al phase difference detecting system may comprise a 
rotational phase difference calcutating section for calcu- 
lating a rotational phase difference between the first and 
second rotating bodies, and the display section may dis- 
play the calculated rotational phase difference in a time- 
series manner. 

[0028] In accordance with the present invention, there 
is provided a second machine operating-state monitor- 
ing system for monitoring an operating state of a ma- 
chine provided within a factory by a factory-side system 
and a remote-side system connected through a transfer 
medium, wherein the factory-side system comprises the 
aforementioned rotational phase difference detecting 
system and alamri means for outputting an alarm; the 
remote-side system comprises a rotational phase differ- 
ence deciding section for deciding whether or not a ro- 
tational phase difference detected by the rotational 
phase difference detecting system is a predetermined 
value or greater; and when it is decided by the rotational 
phase difference deciding section that the rotational 
phase difference is the predetermined value or greater, 
the remote-side system transmits a signal to the factory- 
side system through the transfer medium, and the alarm 
means outputs an alarm in response to the signal. 
[0029] In accordance with the present invention, there 
is provided a third machine operating-state monitoring 
system for monitoring an operating state of a machine 
provided within a factory by a factory-side system and 
a remote-side system connected through a transfer me- 
dium, wherein (1 ) the factory-side system comprises a 
first rotating body with a first mark, a second rotating 
body with a second mark, a mark sensor for detecting 
the first mark, and a first camera for imaging the second 
mark when the mark sensor detects the first mark; (2) 
the factory-side system further comprises alamri means 
for outputting an alarm; (3) the remote-side system com- 
prises a rotational phase difference calculating section 
for calculating a rotational phase difference between the 
first and second rotating bodies, based on infomriation 
on the second mark imaged by the first camera, and a 
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rotational phase difference deciding section for deciding 
whether or not the rotational phase difference calculated 
by the rotational phase difference calculating section is 
a predetemnined value or greater; and (4) when it is de- 

5 elded by the rotational phase difference deciding section 
that the rotational phase difference Is the predetermined 
value or greater, the remote-side system transmits a sig- 
nal to the factory-side system through the transfer me- 
dium, and the alamn means outputs an alarm in re- 

10 sponse to the signal. 

[0030] In accordance with the present invention, there 
is provided a fourth machine operating-state monitoring 
system for monitoring an operating state of a machine 
provided within a factory by a factory-side system and 

IS a remote-side system connected through a transfer me- 
dium, wherein (1) the factory-side system comprises a 
first rotating body with a first mark, a second rotating 
body with a second mark, a mark sensor for detecting 
the first mark, and a first camera for imaging the second 

20 mark when the mark sensor detects the first mark; (2) 
the factory-side system further comprises a display sec- 
tion; (3) the remote-side system comprises a rotational 
phase difference calculating section for calculating a ro- 
tational phase difference between the first and second 

25 rotating bodies, based on information on the second 
mark imaged by the first camera; and (4) the rotational 
phase difference between the first and second rotating 
bodies, calculated by the rotational phase difference 
calculating section, is transmitted from the remote-side 

30 system to the factory-side system through the transfer 
medium and is displayed on the display section in a 
time-series manner 

[0031] In the aforementioned machine operating- 
state monitoring systems of the present Invention, a 

35 print with a possibility of printing trouble is extracted by 
monitoring an operating state of a printing machine, and 
the plurality of rotating bodies are printing noils. 
[0032] In accordance with the present invention, there 
is provided a first machine operating-state monitoring 

'^0 method of monitoring an operating state of a machine 
by a rotational phase difference between a plurality of 
rotating bodies, comprising: an imaging step of imaging 
a second mark provided on a second rotating body by 
a first camera when a mark sensor detects a first mark 

45 provided on a first rotating body; and a rotational phase 
difference calculating step of calculating a rotational 
phase difference between the first and second rotating 
bodies, based on information on the second mark im- 
aged by the Imaging step. 

50 [0033] The first machine operating-stale monitoring 
method of the present invention may further comprise: 
a rotational phase difference deciding step of deciding 
whether or not the rotational phase difference calculated 
by the rotational phase difference calculating step is a 

55 predetemriined value or greater; and an alarm output 
step of outputting an alarm when it is decided in the ro- 
tational phase difference deciding step that the rotation- 
al phase difference Is the predetermined value or great- 
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[0034] In addition, the first nnachine operating-state 
monitoring method of the present invention may further 
comprise a display step of displaying the rotational 
phase difference calculated by the rotational phase dif- 
ference calculating step on a display section in a time- 
series manner. 

[0035] In accordance with the present Invention, there 
Is provided a second machine operating>state monitor- 
ing method of monitoring an operating state of a ma- 
chine provided within a factory by a factory-side system 
and a remote-side system connected through a transfer 
medium, the monitoring method comprising the steps 
of: detecting a rotational phase difference by the afore- 
mentioned rotational phase difference detecting system 
provided in the factory-side system; transmitting infor- 
mation on the detected rotational phase difference from 
the factory- side system to the remote-side system 
through the transfer medium; deciding whether or not 
the rotational phase difference is a predetermined value 
or greater, based on the rotational phase difference in- 
formation received by a rotational phase difference de- 
ciding section provided in the remote-side system; 
transmitting a signal from the remote-side system to the 
factory-side system through the transfer medium when 
the phase difference deciding section decides that the 
rotational phase difference is the predetermined value 
or greater; and outputting an alarm by alarm means pro- 
vided in the factory-side system when the signal is re- 
ceived. 

[0036] In accordance with the present Invention, there 
is provided a third machine operating-state monitoring 
method of monitoring an operating state of a machine 
provided within a factory by a factory-side system and 
a remote-side system connected through a transfer me- 
dium, the monitoring method comprising the steps of: 
imaging a second mark provided on a second rotating 
body by a first camera provided in the factory-side sys- 
tem when a mark sensor provided in the factory-side 
system detects a first mark provided on a first rotating 
body; transmitting information on the imaged second 
mark from the factory-side system to the remote-side 
system through the transfer medium; calculating a rota- 
tional phase difference between the first and second ro- 
tating bodies, based on the second-mark information re- 
ceived by a rotational phase difference calculating sec- 
tion provided in the remote-side system; deciding 
whether or not the calculated rotational phase difference 
is a predetermined value or greater, by a rotational 
phase difference deciding section provided in the re- 
mote-side system; transmitting a signal from the re- 
mote-side system to the factory-side system through the 
transfer medium when the phase difference deciding 
section decides that the rotational phase difference is 
the predetemiined value or greater; and outputting an 
alarm by alarm means provided in the factory-side sys- 
tem when the signal is received. 
[0037] In accordance with the present Invention, there 
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is provided a fourth machine operating-state monitoring 
method of monitoring an operating state of a machine 
provided within a factory by a factory-side system and 
a remote-side system connected through a transfer me- 
5 dium, the monitoring method comprising the steps of: 
imaging a second mark provided on a second rotating 
body by a first ccunera provided in the factory-side sys- 
tem when a mark sensor provided in the factory-side 
system detects a first mark provided on a first rotating 
10 body; transmitting information on the imaged second 
mark from the factory-side system to the remote-side 
system through the transfer medium; calculating a rota- 
tional phase difference between the first and second ro- 
tating bodies, based on the second-mark information re- 
15 ceived by a rotational phase difference calculating sec- 
tion provided in the remote-side system; transmitting in- 
formation on the cateulated rotational phase difference 
from the remote-side system to the factory-side system 
through the transfer medium; and displaying the trans- 
mitted Information on a display section provided In the 
factory-side system In a time-series manner. 
[0038] In the aforementioned machine operating- 
state monitoring methods of the present invention, a 
print with a possibility of printing trouble is extracted by 
monitoring an operating state of a printing machine, and 
the plurality of rotating bodies are printing rolls. 
[0039] According to the machine operating-state 
monitoring systems and methods of the present inven- 
tion, when a rotational phase difference between a plu- 
rality of rotating bodies is a predetemnined value or 
greater, either an alarm is output from an alarm device, 
or the rotational phase difference is displayed on a dis- 
play section In a time-series manner. Thus, the machine 
operator does not need to monitor a machine at all times 
and there is an advantage that operator's labor can be 
lessened. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] The present invention will be described in fur- 
ther detail with reference to the accompanying drawings 
wherein: 

FIG. 1 is a block diagram of a rotational phase dif- 
ference detecting system of a first embodiment of 
the present Invention; 

FIG. 2 Is a block diagram of a rotational phase dif- 
ference detecting system of a second embodiment 
of the present invention; 

FIG. 3 is a construction diagram of a measuring sec- 
tion in the embodiment of the present invention; 
FIG. 4 is a construction diagram of a fine adjustment 
actuator in the embodiment of the present inven- 
tion; 

FIG. 5 is a schematic diagram for explaining a con- 
ventional method of correcting for positional shift 
when there is out-of- register; 
FIG. 8 Is a schematic diagram showing the entire 
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construction of a machine operating-state monitor- 
ing system according to a third embodiment of the 
present invention; 

FIG. 7 is a schematic diagram showing the entire 
constojction of a machine operating-state monitor- 
ing system according to a modification of the third 
embodiment; 

RG. 6 Is a diagrammatic diagram of an offset rotary 
printing machine; and 

FiG. 9 Is an explanatory diagram of a conventional 
phase difference detecting method. 

BEST MODE FOR CARRYING OUT THE iNVEhJTiON 

[0041] Embodiments of the present Invention will 
hereinafter be described with reference to the drawings. 
However, the embodiments are for the purpose of Illus- 
trating the present invention only and not for the purpose 
of limiting the scope of the present invention as set forth 
In the appended claims. 

(Explanation of Method and System for Detecting 
Rotational Phase Difference) 

[0042] Fig. 1 shows a block diagram of a rotational 
phase difference detecting system of a first embodiment 
of the present invention. As an example, a rotational 
phase of a printing roll (blanket cylinder) 11 is detected 
with a priming roll 13 (blanket cylinder)as reference. 
[0043] As shown in Fig. 1 , a rotationaf phase differ- 
ence detecting system 1 5 of the first embodiment has a 
measuring section 5, an image processing section 6 for 
processing an image signal output from the measuring 
section 5, and a display section 7 for displaying an Im- 
age of an image processing mark 10. The measuring 
section 5 includes a microlens 1 . which Is an optical sys- 
tem, for restricting an imaging range to a predetermined 
range; a charge-coupled device (CCD) camera 2 for im- 
aging an image processing mark 1 0 through the micro- 
tens 1 ; a stroboscope 3 for irradiating light to the image 
processing mark 1 0 through the microlens 1 ; and a mark 
sensor 4 for detecting a reference mark 12 provided on 
the printing roll 13. 

[0044] In the case where a rotational phase of the 
printing roll 1 1 is detected with the printing roll 13 as ref- 
erence, as described above, the reference mark 1 2 (first 
mark) Is provided on the printing roll 13 and the Image 
processing mark 10 (second mark) Is provided on the 
printing roll 11. Note that the reference mark 12 is, for 
example, reflection tape for reflecting light and the im- 
age processing mark 1 0 is black tape. 
[0045] The mark sensor 4 has a light-emitting element 
such as a tight-emitting diode, etc., and a light-receiving 
element such as a photodiode, etc. The light-emitting 
element of the mark sensor 4 always emits a beam of 
light to the printing roll 13. When a rotational phase of 
the printing roll 13 reaches a predetermined value, the 
light is reflected by the reference mark 1 2. The reflected 
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light is received by the light-receiving element of the 
mark sensor 4. 

[0046] The mark sensor 4 outputs a detection signal 
to the image processing section 6 when the sensor 4 

5 detects the light reflected from the reference mark 12. 
The Image processing section 6 outputs an emission 
signal to the stroboscope 3 In synchronization with the 
detection signal from the mark sensor 4. The strobo- 
scope 3 emits light In synchronization with the emission 

10 signal and Irradiates the light to the printing roll 11 
through the microlens 1 . 

[0047] In this case, the printing roll 11 Is always im- 
aged by the CCD camera 2 through the microlens 1 . 
However, external light is intercepted so that it does not 
15 irradiate the Imaging range of the printing roll 1 1 . There- 
fore, only when light is emitted from the stroboscope 3, 
the image processing mark 10 can be imaged. 
[0048] The image signal obtained by the CCD camera 
2 Is transferred to the image processing section 6, and 
the image is displayed on the monitor screen of the dis- 
play section 7. Thus, the image processing mark 10 Is 
Imaged at a position where the mark 1 0 Is located as 
the stroboscope 3 emits light. However, since the stro- 
boscope 3 emits light each time the mark sensor 4 de- 
tects the reference mark 12, a detected position 9 of the 
image processing mark 1 0 on the monitor screen is up- 
dated each time the printing roll 13 makes one revolu- 
tion. 

[0049] Therefore, in the case where there Is a rota- 
tional phase difference between the printing roll 11 and 
the printing roll 13, the detected position 9 of the image 
processing mark 10 on the monitor screen is displaced 
from reference position 8 by a value L. This value L Is 
equivalent to the rotational phase difference between 
the printing roll 11 and the printing roll 13. 
[0050] Note that the reference position 8 for the image 
processing mark 10 is, for example, a position of the im- 
age processing mark 1 0 at the time of the detection start 
of rotational phase difference, or at a predetermined ref- 
erence time. The reference position 8 Is set at the center 
of the monitor screen. Therefore, the lag or advance of 
the rotation of the printing roll 1 1 with respect to the print- 
ing roll 1 3 can be detected by the positional relationship 
between the detected position 9 of the image processing 
mark 10. and the reference position 8. 
[0051] Thus, according to the rotational phase differ- 
ence detecting system 15 of the first embodiment, a ro- 
tational phase difference between the printing rolls 11 
and 13 can be detected with simple constitution. In ad- 
dition, since the image processing mark 10 is imaged 
every time the printing roll 13 makes one revolution, 
there is enough time to process an image and therefore 
a rotational phase difference between the printing rolls 
11 and 13 can be detected with a high degree of accu- 
racy, 

[0052] Note that according to the rotational phase dif- 
ference detecting system 15 of the first embodiment, a 
rotational phase difference between two printing rolls 
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can be detected. Therefore, tor instance, in the case 
where a rotational phase difference between the red 
printing roll 73 and the blue printing roll 83 is detected 
with the blue printing roll B3 as reference, the reference 
mark 12 is provided on the blue printing roll 83 and the 
image processing mark 10 Is provided on the red print- 
ing roll 73. 

[0053] In addition, If the reference mark 1 2 is provided 
on the blue printing roll 83 and the image processing 
mark 10 on each of the red, yellow, and black printing 
rolls 73, 63, 53. a rotational phase difference between 
the blue printing roll 83 and each of the red. yellow, and 
black printing rolls 73, 63, 53 can be detected with the 
blue printing roll 83 as reference, by a similar method of 
detection. 

[0054] Besides, when a rotational phase difference 
between printing rolls is detected by the rotational phase 

difference detecting system 15 of the first embodiment, 
high-quality color printing can be performed by feeding 
the rotational phase difference back to a system for driv- 
ing the printing rolls and then correcting for the rotational 
phase difference. 

[0055] Fig. 2 shows a block diagram of a rotational 
phase difference detecting system of a second embod- 
iment of the present invention. 

[0058] As shown in the figure, the rotational phase dif- 
ference detecting system 1 5 of the second embodiment, 
as with the case of Fig. 1 , detects a rotational phase of 
a printing roll 1 1 with a printing roll 1 3 as reference. How- 
ever, a printing roll 1 3 is provided with an image process- 
ing mark 40 (third mark) along with a reference mark 12 
(first mark). 

[0057] Because of this, a measuring section 5 Is pro- 
vided with a microlens 1 , a CCD camera 2 (first camera) , 
and a stroboscope 3 for imaging an image processing 
mark 10 of the printing roll 11, and is further provided 
with a microlens 41 , a CCD camera 42 (second cam- 
era), and a stroboscope 43 for imaging an image 
processing mark 40 of the printing roll 13. 
[0058] In the rotational phase difference detecting 
system 15 of the second embodiment, the stroboscope 
3 and the stroboscope 43 simultaneously emit light 
when a mark sensor 4 detects the reference mark 12 of 
the printing roll 1 3. Then, the image processing mark 1 0 
of the printing roll 11 Is Imaged by the CCD camera 2, 
and the image processing mark 40 of the printing roll 13 
by the CCD camera 42. The respective Images are syn- 
thesized by the image processing section 6. The syn- 
thesized Image is output to the monitor screen of a dis- 
play section 7. 

[0059] In this case, the image processing mark 40 of 
the printing roll 13 is imaged at the timing where the 
mark sensor 4 detects the reference mark 12 provided 
on the same printing roll 13, so an image position on the 
monitor screen will not move. For this reason, the image 
processing mark 40 of the printing roll 13 can be used 
as reference position 8 on the monitor screen. 
[0060] Thus, according to the rotational phase differ- 



ence detecting system 15 of the second embodiment, 
the reference position 8 (Image processing mari< 40) of 
the printing roll 13 and the detected position 9 of the 
image processing mark 10 of the printing roll 11 are dis- 
s played on the same monitor screen. Therefore, a rota- 
tional phase difference between the printing rolls 11 and 
12 can be easily grasped visually. 
[0061] Fig. 3 shows a construction diagram of the 
measuring section 5 employed In the embodiment of the 
10 present invention. 

[0062] As shown in the figure, the measuring section 
5 is installed on a high-rigidity vibration-removing table 
21 to attenuate external vibration. The microlens 1 and 
mark sensor 4 of the measuring section 5 are directed 
15 so that they can detect the reference mark 1 2 or image 
processing mark 10 of the printing rolls 73, 83. 
[0063] The high-rigidity vibration-removing table 21 is 
installed nearty horizontally through precision vibration- 
removing members 25 on columns 26 mounted on a 
floor. The vibration-removing member 25 Is constructed 
of elastic body such as a damping coll, a spring, rubber, 
etc. For this reason, vibration that Is transmitted from 
the floor to the measuring section 5 becomes extremely 
small, so a rotational phase difference between the 
printing rolls 73 and 83 can be detected with a high de- 
gree of accuracy. 

[0064] The measuring section 5 is also mounted on 
one end of a mounting arm 23 of high rigidity. The other 
end of the mounting arm 23 has a counter weight 24 
having neariy the same weight as the measuring section 
5. The mounting arm 23 is installed on the high-rigidity 
vibration-removing table 21 through a height adjusting 
plate 22. 

[0065] Thus, in the measuring section 5 of this em- 
bodiment, the weight of the mounting arm 23 is balanced 
by the counterweight 24 and Installed on the high-rigidity 
vibration-removing table 21 , so vibration of the measur- 
ing section 5 can be extremely reduced. Therefore, the 
image processing mark 1 0 can be imaged with stability 
and a rotational phase difference between the printing 
rolls 73 and 83 can be detected with a high degree of 
accuracy. 

[0066] Fig. 4 shows a construction diagram of a fine 
adjustment actuator that makes fine adjustments to the 
direction of the optical axis of the microlens 1 of the 
measuring section 5. 

[0067] As shown In the figure, the microlens 1 and the 
CCD camera 2 are driven by the fine adjustment actu- 
ator 30 so that the image processing mark 1 0 provided 
on the printing roll 11 is imaged in a direction approxi- 
mately normal to the printing roll 11 . 
[0068] The fine adjustment actuator 30 drives the mi- 
crolens 1 in a horizontal direction indicated with an arrow 
34 by a motor 31 so that the microlens 1 is focused on 
the Image processing mark 1 0. The fine adjustment ac- 
tuator 30 also drives the microlens 1 in a direction of 
elevation Indicated with an arrow 35 by a motor 32 and 
In a swivel direction indicated with an arrow 36 by a mo- 
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tor 33 80 that the optical axis 37 of the microlens 1 is 
approximately normal to the printing roll 11. Note that 
the fine adjustment actuator 30 is capable of positioning 
the optical axis 37 of the microlens 1 with a right-angle 
accuracy of 90 ± 0.075 degrees when the depth field of s 
the microlens 1 Is about 0.15 mm. 
[0069] Thus, according to this embodiment, the image 
processing mark 1 0 provided on the printing roll 1 1 can 
be Imaged in the direction approximately normal to the 
printing roll 11 , so the position of the image processing io 
mark 10 on the monitor screen can be detected with a 
high degree of accuracy. Therefore, a rotational phase 
difference between printing rolls can be detected with a 
high degree of accuracy. 

15 

(Explanation of a System and Method for Monitoring an 
Operating State of a Machine) 

[0070] In the embodiments above mentioned, inci- 
dentally, the rotational phase difference detecting sys- 20 
tems are capable of detecting a rotational phase differ- 
ence between printing rolls with a high degree of accu- 
racy and driving the printing rolls to eliminate the rota- 
tional phase difference, in order to prevent printing trou- 
ble, called "double," in which the same color ink is shift- 
ed and printed double, or printing trouble, called out-of- 
register, in which each color ink Is shifted and printed. 
However, application of the rotational phase difference 
detecting system is not limited to this, but it can also be 
utilized in a system for monitoring an operating state of 30 
a machine, 

[0071] An operating state of a machine relating to 
printing quality has hitherto been monitored by the foi: 
lowing methods (1) and (2): 

35 

(1 ) The first method is a method in which a machine 
operator takes out prints discharged from a printing 
machine periodcaiiy during printing, or as occasion 
demands, and evaluates the sampled prints; and 

(2) The second method is a method of monitoring 40 
an operating state of a printing machine by using an 
amount that a motor for driving each printing roll is 
controlled, as an index (i.e., by using accuracy with 
which a motor is controlled, as an Index). 

45 

[0072] In the first method, however. It Is necessary to 
discriminate and exclude a print with printing trouble 
from discharged prints when printing trouble has been 
found, and it takes substantial labor. In addition, de- 
pending on when samples are evaluated, there is also so 
a possibility of overlooking a print which has printing 
trouble. Furthermore, even in the case where there is 
printing trouble, it is difficult to take a quick and appro- 
priate measure to cope with the printing trouble, be- 
cause the cause of the printing trouble cannot be ss 
grasped even when a print with printing trouble is ob- 
served. 

[0073] In the second method, a rotating state of a 
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printing roll for transferring ink on paper has not been 
directly monitored. Because of torsion in a drive trans- 
mission shaft or backlash In gears, there is a possibility 
that rotational phase difference will develop between a 
motor and a printing roll, and there is a strong possibility 
that printing trouble cannot be sensed with reliability. 
[0074] When there is printing trouble called out-of- 
register. Incidentally, corrections can be made in the fol- 
lowing manner. Each color mark is first printed on print- 
ing paper. Then, the printed mark is imaged, for exam- 
ple, by a camera 95 disposed at a position such as that 
shown in Fig. 5. Next, based on each color mark infor- 
mation obtained by the camera 95, a quantity of posi- 
tional shift is detected and a quantity equivalent to the 
positional shift quantity is corrected at the printing roll 
side. 

[0075] However, in the case where printing trouble 
called out-of-register cannot be eliminatedby correc- 
tions made at the printing roll side, It is difficult to take a 
quick and appropriate measure, because the cause of 
the out-of-reglster have not been specified. That Is, as 
the cause of the out-of-register, there are various rea- 
sons such as a rotational phase difference between 
printing rolls, paper expansion and construction, etc. 
However, since the cause cannot be specified, it is dif- 
ficult to take a quick and appropriate measure in order 
to eliminate printing trouble called out-of-register. 
[0076] In addition, in the aforementioned method it is 
diffk:ult to detect printing trouble called "double, " be- 
cause it is hard to detect a micro-density difference be- 
tween the same color Inks on paper being traveled. 
[0077] Hence, In a third embodiment of the present 
Invention, In order to solve these problems, attention Is 
directed to the fact that the cause of printing trouble, 
called "double" or out-of-register, is principally a rota- 
tional phase difference between printing rolls, and a ma- 
chine operating-statemonitoring system is constructed, 
utilizing the rotational phase difference detecting sys- 
tem of each embodiment above mentioned. 
[0078] That Is, the machine operating-state monitor- 
ing system is equipped with the rotational phase differ- 
ence detecting system of each embodiment mentioned 
above. And the machine operating-state monitoring sys- 
tem is constructed so that it always monitors an operat- 
ing state of amachine (rotating state of each printlngroll) 
relating to printing quality by the rotational phase differ- 
ence detecting system and outputs an alarm when a ro- 
tational phase difference between printing rolls reaches 
a predetermined value or greater. This can inforni a ma- 
chine operator that there is a possibility of printing trou- 
ble called double or out-of-register. 
[0079] The machine operating-state monitoring sys- 
tem and method, utilizing the rotational phase difference 
detecting system, will hereinafter be described with ref- 
erence to Fig. 6. 

[0080] The machine operating-state monitoring sys- 
tem according to the third embodiment, as shown In Fig. 
6, is equipped with a rotational phase difference detect- 



EP 1 205 300 A1 



8 



15 



EP 1 205 300 A1 



16 



ing system 15, and an alarm (alarm means) 1 9 for out- 
putting an alanm in response to a signal from the rota- 
tional phase difference detecting system 15. 
[0081 ] The rotational phase difference detecting sys- 
tem 1 5 Is equipped with a measuring section (measuring 
means) 5 which includes a microlens 1 , a CCD camera 
2, and a mark sensor 4; a rotational phase difference 
calculating section (rotational phase difference calculat- 
ing means) 16; a rotational phase difference deciding 
section (rotational phase difference deciding means) 
1 7; and a display section (display means) 18. 
[0082] The measuring section 5 is constructed the 
same as that of the first embodiment. Therefore, when 
a reference mark (first mark) provided on a first printing 
roll (first rotating body) 1 3 is detected by the mark sensor 

4, an image processing mark (second mark) 1 0 provided 
on a second printing roll (second rotating body) 11 is 
imaged by the CCD camera (first camera) 2. 

[0083] Note that the measuring section 5 may be con- 
structed like that of the second embodiment (see Fig. 
2). That is. an Image processing mark (third mark) 40, 
along with a reference mark 1 2, is provided on a printing 
roll 13. And a microlens 41, a CCD camera (second 
camera] 42, and a stroboscope 43 are provided for im- 
aging the image processing mark 40. The stroboscope 
3 and the stroboscope 43 simultaneously emit light 
when the mark sensor 4 detects the reference mark 12 
provided on the printing roll 1 3. With this arrangement, 
the image processing mark 10 provided on the printing 
roll 11 is imaged by the CCD camera 2, and the image 
processing nnark 40 provided on the printing roll 13 is 
imaged by the CCD camera 42. 
[0084] The rotational phase difference calculating 
section 16 calculates a rotational phase difference be- 
tween the printing rolls 11 and 13, based on information 
on the image processing mark 10 imaged by the meas- 
uring section 5 (positional information in the case where 
an image signal is developed on memory: based on this 
positional information, an image is displayed on the 
monitor screen of the display section). That Is, the rota- 
tional phase difference calculating section 1 6 is con- 
structed so that it calculates a rotational phase differ- 
ence between the printing rolls 1 1 and 13, based on the 
positional infomnation of the image processing mark 10 
Imaged with the measuring section 5. 
[0085] More specifically, the rotational phase differ- 
ence calculating section 16 calculates a rotational 
phase difference between the printing rolls 11 and 13, 
based on the positional information (detected-position 
infonnation) of the detected position 9 of Che image 
processing mark 1 0 imaged by the measuring section 

5, and the positional information (reference-position in- 
formation) of the reference position 8 of the image 
processing mark 10 being previously set. 

[0086] In the case where the measuring section 5 is 
constructed like the second embodiment (see Fig. 2). 
the rotational phase difference calculating section 16 
calculates a rotational phase difference between the 



printing rolls 11 and 13, based on the positional Infor- 
mation (detected-position information) of the detected 
position 9 of the image processing mark 10 imaged by 
the measuring section 5, and the positional information 
5 (reference-position information) of the detected position 
(reference position 8) of the image processing mark 40 
Imaged by the measuring section 5. 
[0087] In this embodiment, the microlens 1 and the 
CCD camera 2 detect the image processing mari< 10 

10 when the mark sensor 4 detects the reference mark 12. 
Therefore, each time the mark sensor 4 detects the ref- 
erence mark 12 (i.e., each time the mark sensor 4 de- 
tects both the reference mark 1 2 and the image process- 
ing mark 1 0), a rotational phase difference between the 

15 printing rolls 11 and 13 is calculated. 

[0088] In this embodiment, the first printing roll (first 
rotating body) 13 is used as a reference roll, and how 
much rotational phase difference the second printing roll 
(second rotating body) 11 (there are actually a plurality 

20 of rotating bodies, although not shown) has with respect 
to the rotational phase of the first printing roll 11 is cal- 
culated as a rotational phase difference between the two 
printing rolls 11 and 13. Among the printing rolls of the 
black printing section 51 . yellow printing section 61 , red 

25 printing section 71, and blue printing section 81, any 
printing roll can be used as a reference roll. 
[0089] The rotational phase difference deciding sec- 
tion 17 decides whether or not the rotational phase dif- 
ference between the printing rolls 11 and 13, calculated 

30 by the rotational phase difference calculating section 1 6, 
has reached a predetennined value (threshold value) or 
greater. When, as a result of this decision, it is decided 
that the rotational phase difference has reached a pre- 
determined value (threshold value) or greater, It Is de- 

35 cided that there is a possibility of printing trouble such 
as double, out-of-regisler, etc. Therefore, the rotational 
phase difference deciding section 17 outputs a signal 
(which represents abnormality) to a display section 18, 
or the alarm device 19 of a carrier section 102. 

40 [0090] In this embodiment, the rotational phase differ- 
ence deciding section 17 outputs a signal when the dif- 
ference between the rotational phase of the printing roll 
(reference roll) 13 and the rotational phase of any one 
of a plurality of printing rolls 11 has reached a predeter- 

<5 mined value or greater. 

[0091 ] Note that the present invention Is not to be lim- 
ited to the rotational phase difference deciding section 
1 7 mentioned above. For instance, the rotational phase 
difference deciding section 1 7 may output a signal when 

so the rotational phase difference between the printing roll 
(reference roll) 1 3 and two printing rolls of the printing 
rolls 1 1 has reached a predetennined value or greater, 
or when the rotational phase difference between the 
printing roll (reference roll) 13 and all the printing rolls 

55 11 has reached a predetennined value or greater. 

[0092] Particularty, when it decides that the rotational 
phase difference has reached a predetennined value or 
greater, the rotational phase difference deciding section 



9 



17 

1 7 outputs a signal to the alarm device 1 9 of the carrier 
section 102 so that an alarm is output from the alann 
device 19 when a print, formed from folded printing pa- 
per having a possibility of printing trouble, reaches the 
carrier section 1 02. 

[0093] When the rotational phase difference deciding 
section 1 7 decides that a rotational phase difference be- 
tween the printing rolls 11 and 13 has reached a prede- 
termined value (threshold value) or greater and there- 
fore decides that there is a possibility of printing trouble, 
the display section 18 displays that effect. 
[0094] In this embodiment, that effect is displayed by 
the display section 18. However, in addition to this, the 
rotational phase difference detecting system 15 may 
have an alarm device to output an alamri. As the alarm, 
a light may be turned on, or on and off, or an alarm may 
be sounded. 

[0095] On the other hand, the alanm device 1 9 is pro- 
vided in the carrier section 102 of a printing machine. 
That Is, generally, In a printing machine, printing paper 
93 printed at a printing section 100 is sent to a folding 
machine 101 , in which it Is folded and produced as a 
print. The print is serially sent from the folding machine 
101 to the carrier section 102 and is stacked. And it is 
shipped by a trucl^. The alanm device 19 is provided in 
the can-ier section 102 of such a printing machine. 
[0096] This alarm device 1 9 is used for outputting an 
alarm in response to a signal from the rotational phase 
difference detecting system 1 5. That is. the alann device 
1 9 receives a signal from the rotational phase difference 
detecting system 15, when the rotational phase differ- 
ence deciding section 1 7 decides that a rotational phase 
difference between the printing rolls 11 and 13 has 
reached a predetermined value (threshold vaiue) or 
greater and therefore decides that there is a possibility 
of printing trouble. If it receives a signal from the rota- 
tional phase difference detecting system 15, the alarm 
device 1 9 outputs an alarm. As the alarm, a light can be 
turned on, or on and off, or an alarm can be sounded, 
or an alarm can be displayed. 

[0097] The machine ope rating- state monitoring sys- 
tem of this embodiment is constructed as described 
above, so a machine operating-state monitoring method 
is carried out by the monitoring system as follows: 

In the measuring section 5 of the rotational phase 
difference detecting system 15, the reference mark 
(first mark) 12 provided on the first printing roll (first 
rotating body) 13 is detected by the mark sensor 4, 
and at the same time, the image processing mark 
(second mark) 10 provided on the second printing 
roll (second rotating body) 11 is imaged by the CCD 
camera (first camera) 2 (imaging step). 
In the case where the measuring section 5 is con- 
structed like the second embodiment (see Fig. 2), 
the reference marie (first mark] 12 provided on the 
first printing roll (first rotating body) 1 3 is detected 
by the mark sensor 4, and at the same time, the 



18 

image processing marie (second mark) 10 provided 
on the second printing roll (second rotating body) 
11 is imaged by the CCD camera (first camera) 2, 
and furthemriore, the image processing marie (third 
5 mark) 40 provided on the printing roll 13 is imaged 
by the CCD camera (second camera) 42 (imaging 
step). 

[0098] Next, the rotational phase difference calculat- 
10 ing section 1 6 of the rotational phase difference detect- 
ing system 15 calculates a rotational phase difference 
between the printing rolls 11 and 13, based on informa- 
tion on the image processing marie 10 imaged by the 
measuring section 5 (positional intomiation in the case 
15 where an image signal is developed on memory: based 
on this positional information, an image is displayed on 
the monitor screen of the display section 18). This step 
is referred to as a rotational phase difference calculating 
step. That is, the rotational phase difference calculating 
section 16 calculates a rotational phase difference be- 
tween the printing rolls 11 and 13, based on the posi- 
tional infonnation of the image processing mark 10 Im- 
aged with the measuring section 5. 
[0099] More specifically, the rotational phase differ- 
ence calculating section 16 calculates a rotational 
phase difference between the printing rolls 11 and 13, 
based on the positional infonnation (detected-position 
information) of the detected position 9 of the image 
processing mark 10 imaged by the measuring section 
5, and the positional infomnation (reference-position in- 
formation) of the reference position 8 of the image 
processing mark 10 being previously set. 
[0100] In the case where the measuring section 5 is 
constructed like the second embodiment (see Fig. 2), 
the rotational phase difference calculating section 16 
calculates a rotational phase difference between the 
printing rolls 11 and 13, based on the positional infor- 
mation (detected-position information) of the detected 
position 9 of the image processing mark 1 0 imaged by 
the measuring section 5, and the positional information 
(reference-position information) of the detected position 
(reference position 8) of the image processing mark 40 
Imaged by the measuring section 5. 
[0101] In this embodiment, the rotational phase differ- 
ence calculating section 16 calculates a rotational 
phase difference between the printing rolls 11 and 13, 
each time the mark sensor 4 detects the reference mark 
12 (i.e., each lime the marie sensor 4 detects both the 
image processing mark 10 and the reference mark 12). 
[0102] Next, the rotational phase difference deciding 
section 1 7 of the rotational phase difference detecting 
system 15 decides whether or not the rotational phase 
difference between the printing rolls 11 and 13, calcu- 
lated in the rotational phase difference calculating step, 
is a predetermined value or greater (rotational phase dif- 
ference deciding step). 

[01 03] Next, the rotational phase difference deciding 
section 17 outputs a signal to the display section 18 or 
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the alarm device 19 of the carrier section 102 when it 
decides that a rotational phase difference between the 
printing rolls 11 and 13 is a predetermined value or 
greater (signal output step). 

[0104] In response to the signal from the rotational 
phase difference deciding section 17, the alarm device 
19 of the carrier section 102 outputs an alarm (alamn 
output step). 

[0105] Therefore, according to the machine operat- 
ing-state monitoring system and method of this embod- 
iment, an alamn is output from the alarm device 1 9 of 
the carrier section 1 02 when a rotational phase differ- 
ence between the printing rolls 11 and 13 is a predeter- 
mined value or greater. Thus, the machine operator 
does not need to always monitor whether or not printing 
trouble has developed. When an alarm is output, in the 
carrier section 102 printing paper (print) having a pos- 
sibility of printing trouble such as double, out-of-register 
etc., is picked up and it is decided whether or not it can 
be shipped. In the case where a print has such printing 
trouble as cannot be shipped, the print can be discrim- 
inated and excluded. Thus, there Is an advantage that 
operator's labor can be lessened. 
[0106] In addition, since the alarm device 19 of the 
carrier section 1 02 outputs an alarm when a rotational 
phase difference between the printing rolls 11 and 13 
reaches a predetemnined value or greater, there is no 
possibility that a print with printing trouble will be over- 
looked. Thus, there is also an advantage th at a print with 
printing trouble can be discriminated and excluded with 
reliability. 

[0107] Furthennore, because the alarm device 19 of 
the carrier section 102 outputs an alamr^ when a rota- 
tional phase difference between the printing rolls 1 1 and 
13 reaches a predetermined value or greater, the ma- 
chine operator can recognize that the rotational phase 
difference between the printing rolls 11 and 13 has 
reached a predetermined value or greater. Thus, as it is 
found that the cause of the printing trouble is a rotational 
phase difference developing between the printing rolls 
11 and 13, it becomes possible to take a quick and ap- 
propriate measure. 

(Explanation of a Modification of the Machine 
Operating-State Monitoring System and Method) 

[0108] A machine operating-state monitoring system 
and method according to a modification of the afore- 
mentioned embodiment will be described with reference 
to Fig. 7. 

[0109] While the machine operating-state monitoring 
system of the aforementioned embodiment Is construct- 
ed so that it monitors an operating state of a machine at 
a factory side, the machine operating-state monitoring 
system of the modified embodiment is constructed so 
that it can monitor an operating state of a machine at a 
remote place. 

[0110] For this reason, the machine operating-state 



monitoring system is equipped with a factory-side sys- 
tem 105 and a remote-side system 107, as shown in 
Fig. 7. The factor-side system 105 has a rotational 
phase difference detecting system 15, an M/C operation 

s control panel 1 03, and an interface (transmisslon-recep- 
tlonmeans) 1 04, while the remote-side system 107 has 
an interface (transmission- reception means) 108 and a 
rotational phase difference deciding section (rotational 
phase difference deciding means) 1 09. The factory-side 

10 system 105 and the remote-side system 107 are con- 
nected through a transfer medium 106 so that they can 
communicate with each other. 

[0111] The rotational phase difference detecting sys- 
tem 15 in the factory-side system 105 is equipped with 
IS a measuring section (measuring means) 5 including a 

microlens 1, a CCD camera 2, and a mark sensor 4; 
arotational phase difference calculating section (rota- 
tional phase difference calculating means) 1 6; and a dis- 
play section (display means) 18. Note that the measur- 
20 ing section 5, the rotational phase difference calculating 
section 16, and the display section 18 are also con- 
structed the same as those of the aforementioned em- 
bodiments. 

[0112] The transfer medium 106 refers to a commu- 

25 nication line, such as a telephone line, an Internet line, 
etc. , for example, in the case of wire communication and 
also refers to a carrierwave, such as an electromagnetic 
wave, etc., in the case of wireless communication (in- 
cluding wireless conrvnu nication that utilizes artificial 

30 satellites). 

[0113] Notethatthetransfermedium 106isnotlimited 
particularly to the aforementioned media, because it will 
be satisfied if it can be employed as communication 
means between the factory-side system 1 05 and the re- 

35 mote-side system 107. It may be any medium, as long 
as it sends a signal between the factory-side system 105 
and the remote-side system 1 07. 
[0114] The rotational phase difference deciding sec- 
tion 1 09 of the remote-side system 1 07 is constructed 

40 the same as the rotational phase difference deciding 
section 17 of the rotational phase difference detecting 
system 15 of the above-mentioned embodiment. 
[0115] The machine operating-state monitoring sys- 
tem according to the modified embodiment is construct- 

45 ed as described above, so an operating-state of a ma- 
chine can be monitored by the following method. 
[0116] In the measuring section 5 of the rotational 
phase difference detecting system 15, as with the 
above-mentioned embodiment, the reference mark (first 

so mark) 12 provided on the first printing roll (first rotating 
body) 13 is detected by the mark sensor 4, and at the 
same time, the image processing mark (second mark) 
1 0 provided on the second printing roll (second rotating 
body) 11 Is imaged by the CCD camera (first camera) 2 

55 (imaging step). 

[0117] In the case where the measuring section 5 is 
constructed like the second embodiment (see Fig. 2). 
the reference mark (first mark) 12 provided on the first 
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printing roll (first rotating body) 13 is detected by the 
mark sensor 4, and at the same time, the image 
processing mark (second mark) 1 0 provided on the sec- 
ond printing roll (second rotating body) 11 is imaged by 
the CCD camera (first camera) 2, and furthennore, the 
Image processing mark (third mark) 40 provided on the 
printing roll 13 is imaged by the CCD camera (second 
camera) 42 (imaging step). 

[01 1 8] Next, the rotational phase difference calculat- 
ing section 1 6 of the rotational phase difference detect- 
ing system 15 calculates a rotational phase difference 
between the printing rolls 1 1 and 1 3, based on infonna- 
tion on the image processing mark 10 imaged by the 
measuring section 5 (positional information in the case 
where an image signal is developed on memory: based 
on this positional Information, an image is displayed on 
the monitor screen of the display section 18). This step 
is referred to as a rotational phase difference calculating 
step. That is, the rotational phase difference calculating 
section 16 calculates a rotational phase difference be- 
tween the printing rolls 11 and 13, based on the posi- 
tional Infomnatlon of the image processing mark 10 Im- 
aged with the measuring section 5. 
[0119] More specifically, the rotational phase differ- 
ence calculating section 16 calculates a rotational 
phase difference between the printing roils 11 and 13, 
based on the positional infonmation (detected-position 
infonnation) of the detected position 9 of the image 
processing mark 10 imaged by the measuring section 
5, and the positional infonnation (reference-position In- 
formation) of the reference position B of the image 
processing mark 10 being previously set. 
[0120] In the case where the measuring section 5 Is 
constructed like the second embodiment (see Fig. 2), 
the rotational phase difference calculating section 16 
calculates a rotational phase difference between the 
printing rolls 11 and 13, based on the positional infor- 
mation (detected-position information) of the detected 
position 9 of the image processing mark 10 Imaged by 
the measuring section 5. and the positional information 
(reference-position information) of the detected position 
(reference position 8) of the image processing mark 40 
imaged by the measuring section 5. 
[0121] In the modified embodiment, the rotational 
phase difference catoulating section 16 calculates a ro- 
tational phase difference between the printing rolls 11 
and 13, each time the mari< sensor 4 detects the refer- 
ence mark 1 2 (i.e., each time the mark sensor 4 detects 
both the image processing mark 10 and the reference 
mart^ 12). 

[0122] Next, information on the rotational phase dif- 
ference (rotational phase difference information) detect- 
ed by the rotational phase difference detecting system 
1 5 of the factory-side system 1 05 is input to the M/C 
operation control panel 1 03. The rotational phase differ- 
ence information is transmitted to the rotational phase 
difference deciding section 1 09 of the remote-side sys- 
tem 107 through the interface 104 of the factory-side 
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system 1 05, the transfer medium 1 06, and the interface 
1 08 of the remote-side system 1 07 (rotational phase dif- 
ference transmitting step). 

[01 23] Based on the rotational phase difference infor- 

5 mation between the printing rolls 11 and 13, the rota- 
tional phase difference deciding section 109 of the re- 
mote-side system 1 07 decides whether or not the rota- 
tional phase difference between the printing rolls 1 1 and 
1 3 is a predetermined value or greater (rotational phase 

10 difference deciding step). 

[01 24] When, as a result of this decision, it is decided 
that the rotational phase difference between the printing 
rolls 11 and 13 has reached a predetermined value or 
greater, it is decided that there is a possibility of printing 

?s trouble such as double, out-of- register, etc. Therefore, 
the rotational phase difference deciding section 1 09 of 
the remote-side system 107 transmits a signal (which 
represents abnomnality) to the factory-side system 105 
through the interface 108 of the remote-side system 

so 1 07. the transfer medium 1 06, and the interface 1 04 of 
the factory-side system 105 (signal transmission step). 
[0 1 25] The signal from the rotational phase difference 
deciding section 109 of the remote-side system 107 is 
input to the M/C operation control panel 1 03 of the fac- 

25 lory-side system 1 05 and is sent from the M/C operation 
control panel 103 to the display section 18. As a result, 
it is displayed on the display screen of the display sec- 
tion 1 8 that there Is a possibility of printing trouble (dis- 
play step). 

30 [0126] When such display is performed, in the carrier 
section 1 02 of the printing machine the machine opera- 
tor picks up printing paper (print) having a possibility of 
printing trouble such as double, out-of-reglster, etc., and 
then decides whether or not it can be shipped. In the 

35 case where the print has such printing trouble as cannot 
be shipped, the print is excluded. 
[0127] In the modified embodiment, the signal from 
the rotational phase difference deciding section 109 of 
the remote-side system 1 07 is sent to the display section 

40 18 of the rotational phase difference detecting system 
15, and it is displayed on the display section 18 that 
there is a possibility of printing trouble. However, the 
present invention is not limited to this arrangement. As 
in the aforementioned embodiments, the carrier section 

<s 102 may be provided with an alarm device (alarm 
means) so that the signal from the rotational phase dif- 
ference deciding section 109 of the remote-side system 
107 is also sent to the alarm device. The alarm device 
in the carrier section 102 may output an alarm. 

50 [01 28] In this case, an alarm is output from the alarm 
device provided in the carrier section 102. Therefore, 
the machine operator is able to pick up printing paper 
(print) having a possibility of printing trouble such as 
double, out-of-register, etc., decide whether or not the 

ss print can be shipped, and, when it is decided that it has 
such printing trouble as cannot be shipped, exclude the 
print. 

[0129] Therefore, the machine operating-state monl- 
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torlng system and method according to the modified em- 
bodiment have the same advantages as the atoremen- 
tioned embodiments and, even in the case where it is 
difficult to monitor an operating state of a machine at a 
factory side, also has the advantage that It can monitor 
an operating state of a machine. 
[0130] In the modified embodiment, the monitoring 
system Is provided with the rotational phase difference 
detecting system 15 of the factory-side system 105; the 
rotational phase difference calculating section 16 of the 
rotational phase difference detecting system 15 calcu- 
lates a rotational phase difference between the printing 
rolls 11 and 13; and the calculated rotational phase dif- 
ference Is transmitted to the remote-side system 1 07. 
However, information on the image processing mark 1 0, 
detected by the microlens 1 and CCD camera 2 of the 
rotational phase difference detecting system 15, may be 
transmitted to the remote-side system 107 so that a ro- 
tational phase difference between printing roils can be 
calculated at the side of the remote-side system 107. In 
this case, the remote-side system 107 needs to have 
the rotational phase difference calculating section 16. 
[0131] In addition, in the aforementioned embodi- 
ments and modified embodiment, a rotational phase dif- 
ference between printing rolls is first calculated; then it 
is decided whether or not the calculated rotational phase 
difference is a predetemnined value or greater; and 
when, as a result of this decision, the rotational phase 
difference is a predetermined value or greater, it is dis- 
played on the display section 1 8 of the rotational phase 
difference detecting system 1 5 that there is a possibility 
of printing trouble. However, the present invention is not 
to be limited to these embodiments. For Instance, a ro- 
tational phase difference between printing rolls may be 
calculated by the rotational phase difference calculating 
section, and the calculated rotational phase difference 
may be displayed on the display section 18 in a time- 
series manner. 

[01 32] If the rotational phase difference is displayed 
on the display section 1 8 in the aforementioned manner, 
the machine operator can obtain information on the ro- 
tational phase difference beforehand by viewing a value 
of the rotational phase difference, or a change in the ro- 
tational phase difference, displayed on the display sec- 
tion 18. Based on the information, in the carrier section 
102 the machine operator Is able to pick up printing pa- 
per (print) having a possibility of printing trouble such as 
double, out-of-register, etc., decide whether or not the 
print can be shipped, and, when it is decided that it has 
such printing trouble as cannot be shipped, discriminate 
and exclude the print. Therefore, operator's labor can 
be reduced compared with the conventional method in 
whteh the machine operator always monitors whether or 
not printing trouble has developed and arbitrary extracts 
samples to decide whether or not printing trouble has 
developed. 

[01 33] The machine operator is also able to reliably 
discriminate and exclude a print having printing trouble 



without overiooking the print, because he or she is able 
to obtain information on the rotational phase difference 
beforehand. 

[01 34] The machine operator is further able to take a 
5 quick and appropriate measure, because he or she Is 
able to obtain information on the rotational phase differ- 
ence beforehand and find that the cause of printing trou- 
ble is the rotational phase difference between the print- 
ing rolls 11 and 13. 
10 [0135] While the present invention has been de- 
scribed with reference to the case where a rotational 
phase difference between a plurality of printing rolls is 
detected, the invention is not to be limited to the detec- 
tion of a rotational phase difference between printing 
IS rolls , but is also applicable to the case where a rotational 
phase difference between rotating bodies, such as ro- 
tary disks, rotating drums, etc., is detected. 
[0136] Although the present invention has been de- 
scribed with a certain degree of particularity, it is under- 
stood that the present disclosure has been made only 
by way of example and that numerous changes In the 
details of the construction and the combination and ar- 
rangement of the parts may be made without departing 
from the scope of the invention hereinafter claimed. 

INDUSTRIAL APPLICABILITY 

[0137] The rotational phase difference detecting sys- 
tem and method and the rotational phase difference 
monitoring system and method of the present invention 
are useful to detect a rotational phase difference be- 
tween rotating bodies such as printing rolls, rotary disks, 
rotating drums, etc., and are particularly suitable to be 
employed In offset rotary printing machines where color 
printing is performed by transferring color inks with color 
printing rolls and superposing respective colors. 



Claims 

1 . A rotational phase difference detecting system (1 5} 
for detecting a rotational phase difference between 
a plurality of rotating bodies, comprising: 

a first rotating body (13) with a first mark (12); 
a second rotating body (11) with a second mark 
(10): 

a mark sensor (4) for detecting said first mark; 
a first camera (2) for Imaging said second mark 
when said mark sensor detects said first mark; 
and 

a display section (7) for displaying said second 
mark imaged by said first camera; 

wherein a rotational phase difference be- 
tween said first and second rotating bodies is de- 
tected from a position of an image of said second 
mark displayed on said display section. 
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2. The rotational phase difference detecting systenn as 
set forth in claim 1 , further comprising an optical 
system (1) for restricting an imaging range of said 
first camera (2): 

wherein said first camera images said second s 
mark (10) through said optical system. 

3. The rotational phase difference detecting system as 
set forth In claim 2. further comprising a light-emit- 
ting device (3) for emitting light to said second ro- io 
fating body (11) through said optical system (1); 

wherein light from said light-emitting device is 
irradiated to said second rotating body (11) when 
said mark sensor (4) detects said first mark (1 2). 

15 

4. The rotational phase difference detecting system as 
set forth in claim 2, further comprising an actuator 
(30) for driving said first camera (2) and said optical 
system (1 ) so that'an optical axis of said optical sys- 
tem Is approximately normal to a side surface of so 
said second rotating body (11). 

5. The rotational phase difference detecting system as 
set forth in claim 1, further comprising an arm (23) 
which has said first camera (2) and said mark sen- ^5 
sor (4) mounted on one end thereof and a predeter- 
mined weight (24) mounted on the other end; 

wherein said arm is mounted on a vibration 
removing table (21) mounted on columns through 
an elastic body (25). so 

6. The rotational phase difference detecting system as 
set forth in claim 1, further comprising a second 
camera (42) for Imaging a third mark (40) provided 

on said first rotating body (13) when said mark sen- 35 
sor (4) detects said first mark (12); 

wherein said display section (7) displays an 
image of said third mark imaged by said second 
camera. 

40 

7. A rotational phase difference detecting method of 
detecting a rotational phase difference between a 
plurality of rotating bodies, comprising the steps of: 

detecting a first mark (12) provided on a first <5 
rotating body (13); 

imaging and displaying a second mark (10) pro- 
vided on a second rotating body (11), when said 
first mark is detected; and 

detecting a rotational phase difference be- so 
tween said first and second rotating bodies 
from a position of an image of said second 
mark. 

8. The rotational phase difference detecting method ss 
as set forth in claim 7, further comprising the steps 

of: 



imaging and displaying a third mark (40) pro- 
vided on said first rotating body (1 3), when said 
first mark (12) is detected; and 
detecting a position of an image of said second 
mark with an image of said third mark as refer- 
ence. 

9. A machine operating-state monitoring system, 
comprising the rotational phase difference detect- 
ing system (15) as set forth in any one of claims 1 
through 6, for monitoring an operating state of a ma- 
chine by employing said rotational phase difference 
detecting system. 

10. The machine operating-state monitoring system as 
set forth in claim 9, wherein 

said rotational phase difference detecting 
system comprises a rotational phase difference cal- 
culating section (16) for calculating a rotational 
phase difference between the first and second ro- 
tating bodies (13, 11), and a rotational phase differ- 
ence deciding section (17) for deciding whether or 
not the rotational phase difference computed by 
said rotational phase difference calculating section 
is a predetermined value or greater; and 

alami means (19) is provided for output an 
alamn in response to a signal from said rotational 
phase difference deciding section. 

11. The machine operating-state monitoring system as 
set forth in claim 9, wherein 

said rotational phase difference detecting 
system comprises a rotational phase difference cal- 
culating section (16) for calculating a rotational 
phase difference between the first and second ro- 
tating bodies (13, 11); and 

said display section (7, 18) displays the cal- 
culated rotational phase difference in a time-series 
manner. 

12. A machine operating-state monitoring system for 
monitoring an operating state of a machine provid- 
ed within a factory by a factory-side system (105) 
and a remote-side system (1 07) connected through 
a transfer medium (106), wherein 

said factory-side system comprises the rota- 
tional phase difference detecting system (1 5) as set 
forth in any one of claims 1 through 6, and alarm 
means (1 9) for outputting an alamn; 

said remote-side system comprises a rota- 
tional phase difference deciding section (109) for 
deciding whether or not a rotational phase differ- 
ence detected by the rotational phase difference de- 
tecting system is a predetermined value or greater; 
and 

when it is decided by said rotational phase dif- 
ference deciding section that said rotational phase 
difference is said predetermined value or greater, 
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said remote-side system transmits a signal to said 
factory-side system through said transfer medium, 
and said alarm means (19) outputs an alarm in re- 
sponse to said signal. 

13. A machine operating-state monitoring system for 
monitoring an operating state of a machine provid- 
ed within a factory by a factory-side system (105) 
and a remote-side system (1 07) connected through 
a transfer medium (106), wherein 

said factory-side system comprises 

a first rotating body (13) with a first mark (1 2), 
a second rotating body (11) with a second mark 
(10). 

a mark sensor (4) for detecting said first mark, 
and 

a first camera (2) for imaging said second mark 
when said marl< sensor detects said first mark; 

said factory-side system further comprises 
alarm means (1 9) for outputting an alarm; 
said remote-side system comprises 

a rotational phase difference calculating sec- 
tion (16) for calculating a rotational phase dif- 
ference between the first and second rotating 
bodies, based on information on said second 
mark imaged by said first camera, and 
a rotational phase difference deciding section 
(1 09) for deciding whether or not the rotational 
phase difference calculated by said rotational 
phase difference calculating section Is a prede- 
termined value or greater; and 

when it is decided by said rotational phase dif- 
ference deciding section that said rotational phase 
difference is said predetermined value or greater, 
said remote-side system transmits a signal to said 
factory-side system through said transfer medium, 
and In response to said signal, said alarm means 
(19) outputs an alarm. 

14. A machine operating-state monitoring system for 
monitoring an operating state of a machine provid- 
ed within a factory by a factory-side system (105) 
and a remote-side system (1 07) connected through 
a transfer medium (106), wherein 

said factory-side system comprises 

a first rotating body (13) with a first mark (12), 
a second rotating body (11) with a second mark 
(10), 

a mark sensor (4) for detecting said first mark, 
and 

a first camera (2) for imaging said second mark 
when said mark sensor detects said first mark; 



said factory-side system further comprises a 
display section (18); 

said remote-side system comprises a rota- 
tional phase difference calculating section (16) for 
5 calculating a rotational phase difference between 
the first and second rotating bodies, based on Infor- 
mation on said second mark Imaged by said first 
camera; and 

the rotational phase difference between the 
^0 first and second rotating bodies, calculated by said 
rotational phase difference calculating section, is 
transmitted from said remote-side system to said 
factory-side system through said transfer medium 
and is displayed on said display section in a time- 
's series manner. 

15. The machine operating-state monitoring system as 
set forth in any one of claims 9 through 14, wherein 
a print with a possibility of printing trouble is 
so extracted by monitoring an operating state of a 
printing machine; and 

said plurality of rotating bodies are printing 
rolls (13, 11). 

^5 16. A machine operating-state monitoring method of 
monitoring an operating state of a machine by a ro- 
tational phase difference between a plurality of ro- 
tating bodies, comprising: 

30 an Imaging step of imaging a second mark (1 0) 

provided on a second rotating body (11) by a 
first camera (2) when a mark sensor (4) detects 
a first mark (12) provided on a first rotating body 
(13); and 

35 a rotational phase difference calculating step of 

calculating a rotational phase difference be- 
tween said first and second rotating bodies, 
based on information on said second mark Im- 
aged by said imaging step. 

40 

1 7. The machine operating-state monitoring method as 
set forth in claim 16, further comprising: 

a rotational phase difference deciding step of 
45 deciding whether or not said rotational phase 

difference calculated by said rotational phase 
difference calculating step Is a predetermined 
value or greater; and 

an alarm output step of outputting an alarm 
50 when it is decided in said rotational phase dif- 

ference deciding step that said rotational phase 
difference is said predetermined value or great- 
er 

55 18. The machine operating-state monitoring method as 
set forth in claim 16, further comprising a display 
step of displaying said rotational phase difference 
calculated by said rotational phase difference cal- 
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culating step on a display section (18) in a time-se- 
ries manner. 

19. A machine operating-state monitoring method of 
monitoring an operating state ot a machine provid- 
ed within a factory by a factory-side system (105) 
and a remote-side system (1 07) connected through 
a transfer medium (106), said monitoring method 
comprising the steps of: 

detecting a rotational phase difference by the 
rotational phase difference detecting system as 
set forth in any one of claims 1 through 6, pro- 
vided in said factory-side system; 
transmitting Information on the detected rota- 
tional phase difference from said factory-side 
system to said remote-side system through 
said transfer medium; 

deciding whether or not said rotational phase 
difference Is a predetermined value or greater, 
based on the rotational phase difference Infor- 
mation received by a rotational phase differ- 
ence deciding section (1 09) provided in said re- 
mote-side system; 

transmitting a signal from said remote-side sys- 
tem to said factory-side system through said 
transfer medium when said phase difference 
deciding section decides that said rotational 
phase difference is said predetermined value 
or greater; and 

outputting an alarm by alarm means (19) pro- 
vided In said factory-side system wh en said sig- 
nal is received. 

20. A machine operating-state monitoring method of 
monitoring an operating state of a machine provid- 
ed within a factory by a factory-side system (1 05) 
and a remote-side system (1 07) connected through 
a transfer medium (106), said monitoring method 
comprising the steps of: 

Imaging a second mark (10) provided on a sec- 
ond rotating body (1 1 ) by a first camera (2) pro- 
vided in said factory-side system when a mark 
sensor (4) provided In said factory-side system 
detects a first mark (12) provided on a first ro- 
tating body (13); 

transmitting information on the imaged second 
mark from said factory-side system to said re- 
mote-side system through said transfer medi- 
um; 

calculating a rotational phase difference be- 
tween said first and second rotating bodies, 
based on said second-mark information re- 
ceived by a rotational phase difference calcu- 
lating section (16) provided in said remote-side 
system; 

deciding whether or not the calculated rotation- 



al phase difference is a predetermined value or 
greater, by a rotational phase difference decid- 
ing section (109) provided in said remote-side 

system; 

5 transmitting a signal from said remote-side sys- 

tem to said factory-side system through said 
transfer medium when said phase difference 
deciding section decides that said rotational 
phase difference is said predetermined value 
or greater; and 

outputting an alarm by alarm means (1 9) pro- 
vided in said factory-side system when said sig- 
nal is received. 

21. A machine operating-state monitoring method of 
monitoring an operating state of a machine provid- 
ed within a factory by a factory-side system (105) 
and a remote-side system (1 07) connected through 
a transfer medium (106), said monitoring method 
comprising the steps of: 

Imaging a second mark (1 0) provided on a sec- 
ond rotating body (11) by a first camera (2) pro- 
vided In said factory-side system when a mark 
sensor (4) provided in said factory-side system 
detects a first mark (12) provided on a first ro- 
tating body (13); 

transmitting Infomnation on the imaged second 
mark from said factory-side system to said re- 
mote-side system through said transfer medi- 
um; 

calculating a rotational phase difference be- 
tween said first and second rotating bodies, 
based on said second-mark Information re- 
ceived by a rotational phase difference calcu- 
lating section (16) provided in said remote-side 
system; 

transmitting information on the calculated rota- 
tional phase difference from said remote-side 
system to said factory-side system through said 
transfer medium; and 

displaying the transmitted information on a dis- 
play section (18) provided In. said factory-side 
system in a time-series manner. 

22. The machine operating-state monitoring method as 
set forth In anyone of claims 1 6 through 21 , wherein 

a print with a possibility of printing trouble is 
extracted by monitoring an operating state of a 
printing machine; and 

said plurality of rotating bodies are printing 
rolls (13, 11). 
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FIG. 2 



BLOCK DIAGRAM OF A ROTATIONAL PHASE DIFFERENCE DETECTING SYSTEM 
OF A SECOND EMBODIMENT OF THE PRESENT INVENTION 
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FIG. 4 



CONSTRUCTION DIAGRAM OF THE FINE-ADJUSTMENT ACTUATOR 
IN THE EMBODIMENT OF THE PRESENT INVENTION 




1 : MICROLENS 

10 : IMAGE PROCSSING MARK 

11 : PRINTING ROLL 

30 ■• FINE-ADJUSTMENT ACTUATOR 
31,32,33 : MOTOR 

37 : OPTICAL AXIS 
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FIG. 5 




51 : BLACK PRINTING SECTION 
61 : YELLOW PRINTING SECTION 
71 -• RED PRINTING SECTION 
81 : BLUE PRINTING. SECTION 

52.62.72.82 : PLATE CYLINDER ROLL 

53.63.73.83 : PRINTING ROLL 

64.84 : ROLL DRIVE MOTOR 

65.85 : DRIVING GEAR 
93 : PRINTING PAPER 
95 : CAMERA 
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FIG. 8 

OUTUNE DIAGRAM OF AN OFFSET ROTARY PRINTING MACHINE 
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83 40 : PRINTING MACHINE 

51 : BLACK PRINTING SECTION 

52,62,72,82 : PLATE CYLINDER ROLL 

53,63,73, 83 : PRINTING ROLL 

61 ; YELLOW PRINTING SECTION 

64.84 : ROLL DRIVE MOTOR 

65. 85 : DRIVING GEAR 

71 : RED PRINTING SECTION 
81 : BLUE PRINTING SECTION 
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